Abstract Because of Chile's geographical position, earthquakes and tsunamis are recurrent phenomena and reducing vulnerability to these events is imperative. To do this, one needs to understand the geophysical features of the hazards involved and the vulnerability that exposed communities live with. This article presents some unexpected findings of a research regarding the latter and devised to investigate the vulnerability realities that the devastating 2010 earthquake/tsunami event in Chile exposed. Interestingly, this study revealed households that are formally considered resilient in the face of natural hazards, but are in fact not. These households are part of a group I call the emergent middle. The 'middle' because they are neither rich nor poor, but do not fit the typical middle-class category, and 'emergent' because their primary concerns are staying out of poverty and climbing the socioeconomic ladder. The findings of this research suggest that they find themselves in a precarious situation and that their vulnerability to natural hazards largely emerges from their economic fragility and their limited access to relevant resources in the wake of a hazardous event. This article is based on data that were collected through extensive field work in the Greater Concepción area and in particular in Talcahuano that was severely hit in 2010.
Introduction
Because of Chile's geographical position along the Atacama trench between the Nazca and the South America plates, Chileans are blessed with the beautiful Andes mountain range but are also condemned to face the dangers of recurrent earthquakes and tsunamis. To appraise the extent to which these natural hazards represent a disaster risk, it is important to learn more about both the hazards involved and the vulnerability that exposed communities live with. While numerous studies have examined the geophysical features of earthquakes and tsunamis in Chile (Lomnitz 2004; Kiser and Ishii 2011; Yamazaki and Cheung 2011; Brodsky and Lay 2014; Hayes et al. 2014; Cisternas et al. 2005) , only a few have dealt with more societal aspects of vulnerability (Lomnitz 1970; Bitar 2010; Letelier 2010; Mella Polanco 2012; Dussaillant and Guzman 2014) . This study aims to contribute to the body of literature dealing with the latter.
On February 27, 2010, the south-central region of Chile was hit by a magnitude-8.8 Mw earthquake that triggered a devastating tsunami (hereafter 27F, in line with Chilean usage). While disasters are devastating events, they also provide a unique window into the complex interaction between two opposing forces: 'those processes generating vulnerability on the one side, and the natural hazard event (or sometimes a slowly unfolding natural process) on the other' (Wisner et al. 2004: 46) . In other words, 27F could be an opportunity to learn more about vulnerability and in particular the coping capacity and resilience of Chilean households vis-à-vis earthquake and tsunami events. With this in mind, the research described in this article was conceived and fieldwork was undertaken in the Biobio region, one of the most affected areas, 2 years after 27F when the dust had settled and evidence of vulnerable conditions had become more discernible.
In the field, some unexpected observations were made. Specifically, this research found households that are neither poor nor rich, and thus find themselves in the middle, that face significant vulnerability to natural hazards such as earthquakes and tsunami. This was rather surprising since middle-class households are typically considered to be 'affluent homeowners with access to economic resources, insurance, networks of power and influence in the wider community, and social and cultural capital ' (Fordham and Ketteridge 1999: 27) . Only Romero and Vidal (2010) suggest that middle-and lower-middle-class households were disproportionally negatively affected by the 27F tsunami. In this article, I wish to shed light on the plight of these households. The vulnerability of these households seems to represent a blind spot that cannot be ignored in a country that is continuously beleaguered by a wide variety of natural hazards.
The research from which these findings emerged was not aimed at looking into the socioeconomic aspects of vulnerability. However, as the research advanced it became apparent that some socioeconomic observations could not be ignored, mainly because they were unexpected and in some cases even inconsistent with the literature. Against this background, this article aims to share these findings in order to enhance understanding of some vulnerable realities that exist in Chile so that they can be put on both research and policy agendas and as such can hopefully be adequately addressed in the future.
The data were collected from multiple sources using qualitative methods, i.e., from indepth, semi-structured and group interviews, observations, participation, formal and informal documents, photographs, films. Data were collected in the field, i.e., 'at the site where participants experience the issue or problem under study' (Cresswell 2009: 175) , in the Greater Concepcion area, particularly in Talcahuano, but also in Concepcion and Hualqui, over a period of 6 months in 2012 and 2013 and 5 months in 2014.
Because the aftermath of a disaster is a sensitive topic, especially to those directly affected, for this research I decided to use snowball sampling, which 'yields a study sample through referrals made among people who share or know of others who possess some characteristics that are of research interest ' (Biernacki and Waldorf 1981: 141) . Using this sampling method, I was able to draw on insiders' knowledge to locate people who would be willing to recount their stories, which are often hard to tell, for this study. This method enabled me to access a wide variety of people from different socioeconomic backgrounds, ages and even ethnic backgrounds. The respondents in the Greater Concepcion area 47 % were female and 53 % male, aged between 15 and 82. Most respondents were lower, middle or higher middle class (see Fig. 1 ).
I conducted formal interviews with 62 respondents, 12 group interviews, and engaged in numerous participation/observation opportunities and professionally engaged with various professional institutions dedicated to disaster risk reduction. As I was completely immersed in life in the Greater Concepcion area, almost every interaction in formal and informal events was useful to my study. The software package ATLAS.ti was used to assist the data analysis.
This article is structured as follows. Section 2 briefly describes the theoretical underpinnings of the study, namely how key concepts such as vulnerability, coping capacity and resilience are viewed. Section 3 introduces the 'emerging middle' households in Talcahuano and their exposure to earthquake and tsunami hazards. Section 4 then describes the central findings that support the idea that these households from the 'emerging middle' find themselves in a precarious situation vis-à-vis earthquake/tsunami disasters. Finally, Sect. 5 presents some conclusions.
Vulnerability 2.1 What is vulnerability?
While the 'hazards' or 'agent-specific' approach remains dominant, it is increasingly agreed that natural hazards only become disasters when they interact with a vulnerable community: 'there cannot be a disaster if there are hazards but vulnerability is (theoretically) nil, or if there is a vulnerable population but no hazard event' (Wisner et al. 2004: 43; Warner and Engel 2014; Birkmann 2006) . As a result, increasing attention is being given to understanding the vulnerable realities people face vis-à-vis (natural) hazards (Cutter et al. 2008) . This is easier said than done, however. Although the word 'vulnerability' comes from the Latin verb vulnerare ('to wound'), the disaster literature provides a wide array of definitions, conceptualizations and approaches. Cardona (2003) , for instance, defines vulnerability as 'the physical, economic, political or social susceptibility or predisposition of a community to damage in the case of a destabilizing phenomenon of natural Fig. 1 Socioeconomic distribution of respondents in the Greater Concepción area and Talcahuano Nat Hazards ( ) 80:1057 Hazards ( -1081 Hazards ( 1059 or anthropogenic origin. ' Cannon et al. (2003: 4-5) , on the other hand, emphasizes social vulnerability to highlight that it is about people and their specific characteristics. Vulnerability is not necessarily opposed to coping capacity and resilience but can in fact embrace both. Take, for instance, Watts and Bohle's (1993) approach to vulnerability, in which they distinguish three basic coordinates:
1. The risk of exposure to crises, stress and shocks (exposure). 2. The risk of inadequate capacities to cope with stress, crises and shocks (capacity).
3. The risk of severe consequences of (potentiality), and the attendant risks of slow or limited recovery (resiliency) from crises, risk and shocks. Steffen et al. (2004) adopted a similar approach, in which they define vulnerability as a function of '(1) exposure-the degree to which a human group or ecosystem comes into contact with particular stresses, (2) sensitivity-the degree to which an exposure unit is affected by exposure to any set of stresses and (3) resilience-the ability of the exposure unit to resist or recover from the damage associated with the convergence of multiple stresses' (Steffen et al. 2004: 205) . There are other approaches, however, that view vulnerability, coping capacity and exposure as separate features. Bollin et al. (2003) , for instance, clearly put forward disaster risk as emerging from four independent components, namely hazard, exposure, vulnerability and capacity/measures. I do not subscribe to this latter view as it seems to neglect the complex interactions from which vulnerability emerges. I thus take an approach in line with that of Watts and Bohle.
The key elements of vulnerability, then, are exposure, capacity and resilience. Exposure entails more than spatial exposure and includes social and institutional features, i.e., 'processes that increase defenselessness and lead to greater danger, such as exclusion from social networks' (Birkmann 2006: 19; Watts and Bohle 1993, Cannon et al. 2003) . Coping capacity is more straightforwardly defined as ' [t] he means by which people or organizations use available resources and abilities to face adverse consequences that could lead to a disaster' (UN/ISDR 2004: 16-17) . Resilience likewise has many conceptualizations and definitions (Engel and Engel 2012) . For Pelling (2003 Pelling ( : loc 1229 , resilience is a component of vulnerability and 'the ability of an actor to cope with or adapt to hazard stress. ' For the purpose of this article, I will use Watts and Bohle's concept of vulnerability. Since respondents expressed an intrinsic relationship between their experience of vulnerability and their access to and use of specific assets, I will borrow from the livelihood assets of the sustainable livelihood framework (DFID 1999) to structure my findings. This pentagon is central to the livelihood framework and allows the important interrelationships (DFID 1999: 5) between different assets to become more visible (see Fig. 2 ). Because asset endowments change, over time the shape of the pentagon that represents a household's assets also changes.
Rather than capital stocks in the strict economic sense of the term, these assets should be viewed as the building blocks of sustainable livelihoods. The following assets are included in the pentagon:
1. Human capital refers to the stock of 'skills, knowledge, ability to labor and good health that together enable people to pursue different livelihood strategies and achieve their livelihood objectives' (DFID 1999: 7) . Labor is often used to refer to the flow of human capital or 'the flow of effort, skill and knowledge that humans directly provide as inputs into productive activities' (Goodwin 2003: 5) , although for some authors labor resources are subsumed under human capital. Human capital is important because it is key to making use of the other assets. 2. Social capital refers to 'the social resources upon which people draw in pursuit of their livelihood objectives' (DFID 1999: 9) . In other words, these resources are the 'stock of trust, mutual understanding, shared values, and socially held knowledge that facilitates the social coordination of [productive] activity' (Goodwin 2003: 6) (Putnam 2000 , chapter 1). 3. Natural capital is the 'natural resource stock from which resource flows and services (e.g., nutrient cycling, erosion protection) useful for livelihoods are derived' (DFID 1999: 11) . Natural capital is made up of a great variety of resources that include intangible public goods such as the atmosphere and biodiversity to divisible assets used directly for production such as trees or land (DFID 1999: 11) . Natural capital is important not just for people who derive their livelihoods from resource-based activities, but for everyone. Human capital, particularly health, for instance, is affected by industrial air pollution. 4. Physical capital includes 'the basic infrastructure and producer goods needed to support livelihoods' (DFID 1999: 13) . Infrastructure entails changes to the physical environment that enable people to meet basic livelihood needs such as affordable transportation, secure shelter and buildings, access to information. Producer goods include the tools and equipment necessary to function productively. 5. Financial capital refers to the financial resources that people use to achieve their livelihood objectives. As DFID points out, such a definition might not be economically robust since it includes flows as well as stocks and it can contribute to consumption as well as production, although it does capture an important aspect, namely 'the availability of cash or equivalent, that enables people to adopt different livelihood strategies' (DFID 1999: 15) ; in other words, capital that can be invested in order to produce something, at the very least more money for its owner (e.g., cash, credit/debt, savings).
DFID's definition of social capital includes vertical networks and connectedness (patron/client) that other authors such as Rakodi (1999: 318) term 'political capital.' I would, however, like to make a distinction between social and political capital and refer to social capital as horizontal relations (vis-à-vis peers) and to political capital to identify vertical power relations (e.g., vis-à-vis the state or landlord). Political capital then is increasingly related to power and to 'the extent to which different groups are aware of their rights and willing and able to assert them' (Carney 2003: 42) .
The social and differential nature of vulnerability
Vulnerability is to a significant extent determined by the social, political and economic environment and is thus essentially social since it emerges from these broader patterns of society. Social, political and economic environments 'operate to generate disasters by making people vulnerable' (Wisner et al. 2004: 8) . At the same time, vulnerability is differential: Some people are more affected (wounded) by specific hazards than others. So the underlying social (human-made) structures that condition the capacity of specific individuals and groups to respond to, cope with, recover from, 'adjust to' or 'adapt to' hazards (Cannon 1994: 14; Hewitt 1995: 319; Cutter et al. 2003: 243; Hufschmidt 2011) .
Since vulnerability is social and differential, the location of a person or group in the social hierarchy influences not just their life experiences, relationships, opportunities and overall life chances (Fothergill and Peek 2004: 90) , but also their vulnerability. Against this background, various vulnerability studies have shown how the poorest stratum of society is generally hardest hit by natural hazards and 'lose[s] relatively more in disasters… and likewise [has] a more challenging time recovering' (Phillips et al. 2010: 86; Beatley 1989; Dash et al. 1997; Fothergill and Peek 2004; Wisner et al. 2004; Cannon 1994) . The position of the poor in the social hierarchy seriously limits their ability to withstand losses, and this stratum is therefore the most vulnerable in the event of a disaster: '[l] ivelihoods that provide people with little more than basic needs are unlikely to enable the provision of self-protection, and any associated lack of social protection for such people will result in high levels of vulnerability' (Cannon 1994: 24) . At the same time, scholars warn that despite the observed high correlation between poverty and vulnerability, 'vulnerability cannot be read directly off from poverty' (Wisner et al. 2004: 12) .
Most studies, though, seem to be built on a commonly accepted idea that the poor are the most vulnerable to disasters and that higher strata are not, since they have access to sufficient stocks of capital. These higher strata include households from 'the middle' since they have transcended poverty and are thus considered self-reliant and resilient. As a result, their levels of vulnerability are rarely investigated. While this assumption seems widespread and forms the basis of many studies of vulnerability, the question is whether it is correct. Does 'the middle' in fact have access to sufficient resources, and are they capable of recovering from a disaster in a timely and satisfactory fashion?
3 The 'emerging middle': some observations Throughout this research, I came across households that were neither rich nor poor, but did not fall neatly into the classic middle-class category in terms of education, job security or purchasing power. They seem to have more in common with what the OECD in Latin America has identified as households from the middle sectors: 'people in the middleneither the richest nor the poorest in society… [that] are often quite economically vulnerable, 1 subject to the risk of falling down the economic ladder' (OECD 2010: 15) .
According to the OECD study, the narrow focus on poverty alleviation has led to a growing number of 'emerging' households that are considered to have overcome poverty and are therefore seen as self-sufficient and self-reliant. Arriagada et al. (2012) also observed this development. They discuss a newly emerged group that cannot necessarily call itself middle class in the traditional sense, but neither is it eligible to benefit from poverty reduction schemes. These households overlap with those that I call households from the 'emerging middle.' Their income levels are comparable with those of households in the lower deciles, but the latter receive a significant portion of their income from the government. According to the OECD (2010), this has created 'many vulnerable households in the lower reaches of the middle sector that are just over the disadvantaged income threshold ' (2010: 16, 71) and are very vulnerable to 'even short-term shocks, such as temporary lay-off or a period of illness, [since these] can permanently move them back into poverty in the absence of public support' (OECD 2010: 84) . To many middle sector households in Chile, the 27F tsunami was such a shock. Because of the Chilean government's narrow focus on poverty alleviation the disadvantaged enjoy public benefits, while households from the 'emerging middle'-who pay taxes and contribute to the existence of public services-do not. As the OECD (2010: 158) exposes, in addition to the limited eligibility of the majority of middle segment households to receive government assistance, the poor quality of public services compels them to spend significant portions of their income on private education and/or health care for their families, 'even where the extra cost is a significant additional burden on household budgets' (OECD 2010: 166) . To these households, these costs are important investments. Education, for instance, is often seen as essential to improve social mobility and thus represents an investment in future generations. In addition, over the past 20 years, the level of over-indebtedness of middle-class households has risen substantially as they have taken advantage of the lax rules on the availability of credit. This 'has led to over-indebtedness in these social groups, from the D to the C2, due to consumer loans for mortgages or children's education' (Barozet and Fierro 2011: 31) . Indebtedness makes 'the middle' even more vulnerable as the substantial costs or 'investments,' largely in education and health care, in combination with indebtedness, leads to increasing distress as feelings of financial insecurity rise.
What I also learned about these households from the emerging middle at least the ones from my study is that they seem to share some values. Throughout the interviews it became clear that they find hard work, effort and sacrifice important values, especially in light of their primary objective, which is to improve their socioeconomic situation. For instance, many remarked that, whenever possible, they were willing to pay the extra costs of private healthcare and/or educational opportunities, even if it meant taking out a loan that would take decades to repay. To them these are investments in opportunities for their children and grandchildren, even if stretching their resources in effect also means increasing their overall vulnerability.
It seems that the precarious position of this group in Chile is also closely related to persistently high levels of economic inequality and social differentiation in terms of access to social services such as schools, hospitals and housing, and to opportunities more generally (Larrañaga 2009: 13; Solimano 2011; . Even though Chile has enjoyed significant economic growth and poverty has declined, it faces important challenges that, according to Solimano (2011; , persist as genuine attempts to introduce reforms, improve incomes and wealth distribution, and increase social protection are constrained by 'the high concentration of economic power and political influence of the dominant elites that block any serious attempt to shift income distribution to the middle income and the working poor.'
In addition, there is some controversy about the accuracy of the actual poverty figures used by the government. In 2008, the economist Felipe Larrain published a study in which he reassessed the official poverty figures by generating a new consumption basket using a household consumption study of 1996-1997. The cost of the new basket was 51 % higher than that of the basket used to define the official poverty line for 2006, which was based on consumption patterns in the 1980s and thus did not reflect recent demographic and economic changes. Based on this reassessment, Larrain arrived at a poverty rate of 29 %, more than double the official rate of 13.7 %. This begs the question of whether some of the households currently considered middle class should in fact be reclassified as poor.
It is important to note that these challenges are accompanied by an overall feeling of discontent that is not helped by a political system that remains 'a highly elitist affair with low degrees of social participation in public decision-making' (Solimano 2011: 9) . Also, as Cleuren has observed, 'Chilean politics are marked by low levels of citizen participation, and the recently created participatory initiatives are only instrumental without a genuine commitment of the government to open up the decision-making process to its citizens' (Cleuren 2007: 14) . This has resulted in low levels of trust in government institutions and political parties. According to a survey by the Centro de Estudios Públicos, only 17 % of respondents stated that they have significant trust in the government and a mere 3 % in political parties. The municipalities scored a little better, with 22 %. Such low levels of trust were also reflected in the 2010-2014 World Values Survey, in which 52 % of respondents stated that they have little or no faith in the government and 80 % have little to no faith in political parties (WVS 2014). As Solimano (2011) observed, these challenges make social cohesion in Chile very elusive.
The households discussed here also share similarities with those that Barozet and Fierro (2011) consider middle class. For instance, they also find a segment of the middle sector to which hardly any public policies are directed and who find it difficult to ask and receive assistance because they consider it beneath their dignity: 'while the poor and more popular segments [of society] can receive and look for state assistance, because of their precarious situations, the Chilean middle sectors either do not qualify for assistance because they have certain resources or simply find it difficult to ask for assistance because they feel it implies lowering themselves ' (2011: 26) . The latter idea that receiving assistance is equivalent to lowering oneself I also found throughout my interviews. I learned that to my respondents state assistance had a negative connotation and was often associated with handouts for the needy; as one respondent told me, 'nobody wants to be ''el pobrecito'' (the little needy one) ' (interview, 2013) . In their eyes, state assistance is not something that citizens might be entitled to in times of unforeseen adverse events, for instance, or an indicator of good governance.
The households that I refer to as the 'emerging middle' also appear to overlap with the D and Cb segments in the Esomar Nivel Socio Economico (socioeconomic) marketing scale (Adimark 2000, hereafter NSE Esomar) . This letter-based stratification scale classifies households based on two variables, the educational level and occupation of the household's principal provider, which together determine the NSE of a household. There are five categories:
A very high, B high, Ca higher middle, Cb middle, D lower middle.
4 The impact of 27F in Chile, the Biobio region and Talcahuano
Because of Chile's geographical position, strong earthquakes accompanied by substantial tsunamis are recurrent phenomena (Silbergeit and Prezzi 2012) . Consequently, Chile has a significant seismic history, present and future, with 'a magnitude 7 [earthquake] every 5 years, and a magnitude 4 occurring five times a week' (Earthquake Engineering Research Institute 2010: 6). One of the regions that is most often struck by strong earthquakes and tsunamis is the Biobio region. This can be explained by its location along 'the younger portion of the 5000 km subduction zone, where the Nazca plate dives fast with a stronger coupling (tight sticking that causes strong friction between the two plates) with the overriding plate' (Aon 2010: 4). The relatively high frequency of earthquakes has moved Chileans to develop a variety of mechanisms to deal with the often adverse effects. For instance, even though internationally it is advised to 'duck, cover, hold' when an earthquake strikes, Chileans tend to escape their homes as quickly as they possibly can. This behavior was observed as long ago as 1904, and my interviews suggest that it remains the primary instinctive course of action: '[Chilean] inhabitants avoid bodily harm by escaping from their homes because of any moderately perceptible shaking, since there is no telling what might follow; and this praiseworthy custom has been the more successful, as strong shocks are generally preceded by lighter ones' (Goll 1904 ). According to a study by Lomnitz, this course of action has been successful at saving lives: 'the average out-of-doors is safer than the average indoors [and] [r]apid evacuation of dwellings has been effective in preventing or reducing earthquake casualties' (Lomnitz 1970 (Lomnitz : 1312 . In addition to effective behavior, Chile has also seen great advances in the construction of earthquake-resistant buildings that enable survival even if earthquakes are so strong that standing up and leaving are impossible. This was the case with 27F. The magnitude-8.8 Mw earthquake was so strong that many people were thrown to the floor while trying to escape.
Tsunamis occur significantly less frequently than earthquakes, and as a result there seem to be fewer coping mechanisms. The primary coping mechanism used by coastal communities is based on local knowledge that when a major earthquake strikes (one above magnitude-7.5 Mw) you should run up the nearest hill. While I was unable to find out where and how this local knowledge developed, I did come across the story of origin of the Mapuches (Bengoa 2000) , the indigenous people of south-central Chile. Their story begins with a major flood that Mapuches survived because Ten Ten, a snake that lived in the hills, advised them to run up the hill whenever CaiCai, a great snake that lived in the sea, made the sea waters rise. Those who got up the hill survived, while those who did not were transformed into fish. While I did not find a direct connection, it seems that the local knowledge that moved people to run up the nearest hill in response to 27F could have its roots in this story. Since 27F and the large number of deaths caused by the tsunami, Chile is moving toward more tsunami mitigation and preparedness. The municipality of Talcahuano, for instance, is working on evacuation routes and locations (see Fig. 3 ), increasing tsunami awareness and preparedness, and has built a significant number of supposedly tsunami-resistant dwellings.
The powerful earthquake that struck Chile at 03:34:17 on February 27, 2010, triggered a substantial tsunami that severely impacted 700 km of the south-central coastline (Aon 2010: 10) and caused damage as faraway as California (Information Collection Assessment Team 2010). The main shock was so powerful that it shortened a normal day on earth by 1.26 ls and moved the city of Concepción 3 m to the west and the capital Santiago 28 cm to the west-southwest (Information Collection Assessment Team 2010; Aon 2010). For many coastal localities, the tsunami caused most of the destruction. The overall impacts of 27F were significant-562 lives were lost, 75 % of Chileans were affected, 2 million of them directly, over 200,000 homes were destroyed, and the economic losses have been estimated at US$ 30 billion (EM-DAT 2015; Gobierno de Chile 2010: 5). Furthermore, the main shock was followed by numerous aftershocks, 'including over 130 magnitude 6 or higher aftershocks within the following week' (Technical Council on Lifeline Earthquake Engineering 2010, 1). In fact, a magnitude 6.9 aftershock startled guests and journalists just before Sebastian Piñera was to be sworn in as president (Barrionuevo 2010) .
Talcahuano, an important port city in the Biobio region, was severely affected by both the earthquake and the tsunami. In total, 37 people lost their lives (21 due to the tsunami), 53,637 people were affected, 1956 dwellings were severely damaged while 6442 suffered minor damage, and 1805 people had to find shelter in camps and 380 in other locations (PNUD 2012: 13) .
The tsunami that hit Talcahuano consisted of three waves. The first wave, with a run-up of 5 m (the vertical height of the wave above sea level at its furthest point inland), occurred half an hour after the main seismic shock. The second wave was smaller, with a run-up of (Quezada et al. 2012; La Tercera 2015: 12) . A thick fog covered the city and it was still dark, so few people actually saw the waves. They just heard 'a nasty sound of dragging iron,' which later turned out to be the noise of containers and shipping vessels being dragged onshore into the city. Only at daybreak, when the fog dissipated, did people realize what had happened. Aside from destruction, the tsunami deposited a thick layer of oily debris: 'there was a disgusting blubber…it must have been all the dirt that was on the sea floor…Petrol, fish and other kinds of residue…It was disgusting cleaning it up and it took months to get it all out' (interviews 2013). As one professional diver remarked, 'after the tsunami, the ocean was lovely since it had been cleansed' (interview 2013).
Vulnerability in Talcahuano
This research unveiled a group of households from the emerging middle that were not just economically fragile, but in the wake of 27F proved significantly vulnerable to natural hazards. Their vulnerability to natural hazards seems to have primarily emerged from a disproportionate exposure to tsunamis and a limited access to important resources that inhibit their coping capacity and resiliency. Throughout these paragraphs, I will elaborate on these findings. Since my respondents indicated the particular importance of four forms of capital, namely natural, financial, social and political capital, I will borrow these from the sustainable livelihood approach to guide the discussions.
Exposure
Throughout my research, it quickly became apparent that in Talcahuano some households from the 'emerging middle' in particular are experiencing increasing exposure to tsunamis. This was first brought to my attention by one of my respondents, who remarked that Talcahuano had also been affected by a tsunami in 1960 but that it had been largely contained by the area where the Santa Clara neighborhood now stands. This and various other neighborhoods have been built on wetlands that used to absorb and disperse tidal surges and thus damp down the adverse effects of tsunamis. Today, however, these wetlands have been infilled and the area is occupied by families from the middle who were unaware of the tsunami risk they were exposing themselves to by moving to these neighborhoods. In fact, Santa Clara was one of the neighborhoods most affected by the 27F tsunami (UNDP 2011 (UNDP : 27, 2012 . That particularly households from the middle are exposed to tsunamis is confirmed when putting together a tsunami risk map and a socioeconomic map of Talcahuano.
2 Here one sees the predominance of middle-and lower-middle-class households in tsunami-exposed areas (see Fig. 4 ).
This helps to explain Romero and Vidal's (2010) finding that middle-and lowermiddle-class households were disproportionally negatively affected by the 27F tsunami (see Fig. 5 ).
Investigating this further, it came to light that Talcahuano has been built on two types of territory: a peninsula and an isthmus. The peninsula is high ground and together with the hills on the isthmus is often referred to as 'the hills.' To the east of the isthmus, also known as the isthmus of the Low Lands, lies the Rocuant wetland, which is colloquially referred to as 'the plain' (see Fig. 6 ). The isthmus houses approximately two-thirds of the population of Talcahuano and, together with the bays along the shores of the peninsula, is exposed to tsunamis.
Most neighborhoods on 'the hills' are unplanned settlements that over time have been normalized by local authorities. Because of their unplanned nature, there are few basic services, such as schools, health care and police presence, and are located at considerable distances from job opportunities, commercial centers and transportation. These neighborhoods are commonly regarded as marginal and unsafe. For instance, when I asked my respondents from the emerging middle whether they would consider moving there they would tell me that was not an option since people there are different and there are fewer opportunities. In terms of their exposure to tsunamis, however, 'the hills' are safe.
The majority of 'the plain' is wetlands. Historically, these wetlands served to absorb tsunamis and reduce their impact (interviews 2013; Vidal and Romero 2010: 1; Bucci 2013) and were not allowed to be urbanized. Throughout the second half of the twentieth century, however, the city experienced significant growth (since 1970 the urban area of Talcahuano has doubled). The demographic pressure, in combination with the liberalization of the land market, eventually led to the urbanization of areas exposed to natural threats, like tsunamis and flooding (Vidal and Romero 2010: 11) . The development of the wetlands was attractive to real-estate companies since building on (steep) hills is technically more complex and thus more expensive (Pauchard et al. 2005: 274) . So when the land market was liberalized and permission was granted to develop previously restricted areas, real-estate companies jumped at the opportunity to buy and develop the wetlands cheaply and sell homes at profitable margins (interviews Talcahuano 2013-2014), even though this meant doing away with Talcahuano's mitigation area and placing more people at risk: 'In 1960 we had a tsunami here in Talcahuano, but it was largely absorbed by the area where I now live' (interviews Talcahuano 2013). Real-estate companies endorsed the commonly accepted idea that wetlands were wasteland that could provide a greater public service if drained and filled in (Pauchard et al. 2005: 274) . Since then large parts of Talcahuano's wetlands have been used to develop residential areas, and they continue to be urbanized.
These new residential areas were perfect for young families aspiring to a better way of life with access to basic services, commercial centers and transportation. As a result, by 2010, these neighborhoods were occupied by a large number of households I have labeled 'the middle.' These households had no idea that this upward movement would come at the expense of increasing their exposure to natural hazards. They assumed that the (local) authorities would never allow the development of unsafe land and the subsequent sale of 'unsafe' houses, just as they do not permit the sale of unsafe goods in supermarkets. To what extent this assumption was false became apparent in the wake of 27F. Even though the respondents residing on the wetlands expressed they were unaware of their exposure, coastal communities know that in case of a real earthquake, i.e., of more than 7.5 Mw, they should climb the nearest hill. This latent knowledge that is part of a greater disaster subculture (Engel et al. 2014 ) saved many people so that the number of deaths in Talcahuano due to the tsunami was limited. Still some people died, mainly either because they did not believe a tsunami would affect them or because the authorities assured them there was no threat and they should return to their tsunami-exposed homes.
While some households have resettled since 27F, most residents do not want to leave. The households that were part of this study revealed they felt strong ties to their neighborhoods. They revealed that these feelings were primarily related to the time and energy they had invested in developing a perfect living situation for their families. From what I have seen, in the Greater Concepción area it is common to buy a home at an early stage of family life which can be expanded in time and in such a way as to provide the family with the right living conditions, including the social and built environment. Over time, these investments result in unique homes that are tailor-made and satisfy all the family's specific needs. Against this background, leaving becomes undesirable. Leaving implies leaving behind the product of years of effort, sacrifice and financial investment. Moreover, interviews revealed that often these families do not have the resources to start all over. For instance, households from this study expressed that moving to 'the hills' is not an option, largely because of the prevalence of poverty and high crime rates and the distance to resources and services. Leaving would thus entail a decreased sense of security on a daily basis, and putting at risk the access to relevant resources they do have. Leaving would, for example, mean losing a social environment that for many is key to their household's resilience. In other words, the households that are discussed here continue to live in neighborhoods that are substantially exposed to tsunamis.
Natural capital
The rapid urbanization and industrialization of Talcahuano has had a negative impact on the environment. For instance, for decades waste was dumped indiscriminately, particularly into the sea. However, as a Balinese once told me, the sea always returns whatever is dumped in its waters. This seems to have been the case in Talcahuano, as the retreating tsunami left a thick black micro layer of oily waste containing high concentrations of bacteria, viruses, toxic metals and organic pollutants on shore. The wetland areas affected by the tsunami were also covered by this layer, and the pollutants it contained were to some extent absorbed into the soil. Few studies have been done to determine the extent of the contamination so that residents are unaware of the potential risks they face residing on this contaminated land (interviews 2013 (interviews , Fariña et al. 2012 .
In addition to the contamination, the residents of the wetland neighborhoods are exposed to several other risks. Infilled wetlands tend to amplify earthquake waves due to their 'soft' soils and sediments. Such amplification can result in greater damage. In addition, wetlands tend to suffer from liquefaction, which 'involves the temporary loss of strength of sands and silts which behave as viscous fluids rather than soils … when seismic waves pass through a saturated granular layer of uncohesive sediments, distorting the granular structure and causing some of the void spaces to collapse' (Alexander 1999: chapter 4) and '[w] idespread liquefaction-induced ground deformation and related damage to soils and foundations occur to spectacular and devastating effect in almost every strong earthquake' (Huang and Yu 2013) . Liquefaction can thus have significant consequences, such as 'the collapse of foundations or the settling of structures' (Alexander 1999: chapter 4) . During the 27F earthquake, 'several coastal and river vicinities experienced extensive liquefaction…' (Technical Council on Lifeline Earthquake Engineering 2010: 6). Because liquefaction can cause catastrophic failures in building structures (Verdugo 2012: 708) , Alexander (1999: chapter 4) has argued that it is best to avoid building on such susceptible terrains.
The wetland neighborhoods of Talcahuano have already experienced liquefaction and will continue to do so in the future. Because of the lack of comprehensive studies of the state of the soil beneath the wetland neighborhoods, it remains unclear to what extent the soil has been negatively affected by the 27F earthquake and tsunami. The consequences include increasing exposure to the dangers associated with liquefaction in the event of future earthquakes. Much remains unknown, but it is clear that residing on infilled wetlands in a region that is repeatedly subjected to strong earthquakes and tsunamis entails exposure to a variety of substantial dangers.
Infilling wetlands for the development of residential areas for the 'emerging middle' households has not just enhanced their exposure, but has also reduced the stock of natural capital available to provide protective services and subsequently decrease the probability of a disaster occurring or reducing the damage in case of an event, that is, the wetlands enabling flood control and mangroves attenuating wave and storm surges (Kousky 2010) . Combine this with the contamination and liquefaction of the soil on which most of these households reside since 27F, and we can conclude that their natural capital, and that of the community at large, has been severely reduced.
Financial capital
The households from this study expressed that their limited access to financial resources seriously limits their ability to recover in an adequate and timely fashion. Having access to financial capital can, for example, enable a family to absorb the loss of their belongings or to arrange satisfactory temporary housing. For the respondents of this study, the reality was, however, that already before 27F their stock of financial capital was minimal as their situation together with others from the middle sectors was economically fragile. So in the wake of 27F, this fragility was exposed and they found themselves with no financial resources to absorb the adverse impacts and recover. The respondents of this study exposed that neither the state or any other formal organization acknowledged their financially fragile situation and subsequent limited access to financial capital for recovery. Subsequently, even in the wake of 27F they were still not eligible to receive state assistance. Despite Chile's extensive experience with major earthquake/tsunami event, the government did not have specific tools to be used in the wake of an earthquake/tsunami disaster. They therefore used existing mechanisms that worked in 'normal' situations, such as the Ficha de Proteccion Social (Social Protection Card, Chile Atiende 2015), to determine, for instance, a family's level of vulnerability in light of 27F.
3 This instrument was not adapted to ensure that post-disaster needs were satisfied, however, and led to some households from 'the middle' with higher post-27F scores, i.e., more affluent, than before 27F (interviews Talcahuano 2013 and 2014; Chamorro et al. 2011 ). This seems unfair, to say the least, but it did determine the level and kind of assistance these households were, or were not, eligible to receive.
The 'emerging middle' households in Talcahuano experienced various kinds of damage. Some families with one-story dwellings and exposed to tsunamis lost practically everything, while others with two-story dwellings mainly lost belongings from their living room, dining room and kitchen, such as sofas, chairs, tables and electrical appliances (fridges, washing machines, dryers, televisions, kitchen appliances, sound equipment, etc.). While some things could be recovered with dedication and patience, most of the losses would have to be recovered over time whenever the households' income would allow it. Since the 'emerging middle' households from this study had little or no financial buffers, they had to hold on to their jobs or find work as quickly as possible. This is what most of them, and in particular the men of these households, did. However, many companies in Talcahuano, like fisheries, had also been affected, so that job opportunities were scarce. Moreover, respondents revealed that some companies applied article 159 No. 6 of the Chilean Labor Code enabling them to fire workers due to a 'fortuitous event or force majeure' without compensation. One respondent reported that 'They fired my husband who worked in San Vicente…interestingly enough, the company was hardly affected by the earthquake and even less by the tsunami…[but] after 2 months they took them [him and other employees] all back. As he was fired and left without any money…he was forced to leave Talcahuano and find work in the south' (interview Talcahuano 2014). Even though some men 4 got their jobs back after a while, many households were left without an income at a time when they needed it most. Men who could not find a job in or near Talcahuano left their families behind to look for work elsewhere, which meant that many women were left in charge of most of the recovery process at home.
Because poorer households were eligible for financial assistance, there are cases where one could state that households from the 'emerging middle' are now worse off than those from poorer segments. I encountered several cases where this could be said. For instance, take one of my respondents from a lower segment of society. She is a Colombian single mother who came to Chile with nothing. When 27F hit, she was living with a friend in Santa Clara. She did not have a house, possessions, a job, anything. In the wake of 27F, she was able to acquire a house, goods and more importantly technical schooling to become a beautician. In other words, 27F made it possible for her to acquire a home and new skills that enabled her to earn a permanent income to ensure a livelihood. When comparing this story with those from the emergent middle households, some of whom still do not have a home 4 years after the tsunami and are still working hard to even come close to where they were before, one starts to wonder how assistance should be framed and distributed. From my study, it seems that these households are largely on their own and this could be significantly delaying their recovery. More research is necessary, however.
According to my respondents, the limited public policies directed at the emergent middle households, also in the wake of a disaster, significantly inhibited their access to financial capital and subsequently their ability to recover in a timely fashion. Their recovery often entailed finding employment to ensure an income, and over time, little by little, finding ways to set aside resources to replace what they had lost. For most, any kind of recovery required first and foremost an income to spend on daily necessities and from which to start accumulating financial resources to construct a new home (interviews 2013-2014) .
Finally, the few mechanisms that were available to affected 'middle' households were often not responsive to their actual needs. One of my respondents explained for instance how she had only two real options to recover her house. The first option involved government assistance, but this forced the family to move from their relatively decent hill neighborhood 5 to a tsunami-affected and exposed area, and to leave behind the important social capital the family had built up over decades in their old neighborhood. In other words, receiving government assistance required giving up substantial levels of natural and social capital. The other option was to work until they could build a solid house on their land. This, however, would take a long time and forced them to continue living in the emergency accommodation until they succeeded. Since the family still owns the land on which their house is located, the ideal solution would be for the government to enable financial assistance to reconstruct a new, more solid house that can resist future earthquakes.
Political capital
For the households that I talked to, values like personal effort, sacrifice and self-sufficiency are very important. However, upholding these values seems to inhibit their access to political capital. Such values for instance discourage these households from making their grievances known and mobilizing powerful actors to address them.
These households value effort and pride themselves on achieving the life they have through hard work and sacrifice. This is why they would not become emotional at the loss of their physical house, but rather at the loss of their home; the loss of the results of years of labor, overcoming obstacles, and the sacrifices and effort involved. It is the realization that this can be lost from one moment to the next: 'my mother put in all the effort and sacrifice to have her house…that's what hurts. But then I tell my mother, ''that is not what matters''. We are alive. We can continue to sacrifice to have a house again. It will not be immediate because it is difficult, but at some moment we will have a house again ' (interview Talcahuano 2013) . What this quotation highlights is the hurt, but also the firm belief in one's capability to attain what one desires. From my sample, households from 'the middle' believe that if they put in the effort again, they will over time replace all they have lost. It might take time, blood, sweat and tears, but that's life. This 'effort' ethos enables them to do what has to be done, with few complaints, but the substantial levels of acceptance also prevent them obtaining support from outside.
In addition to valuing effort, self-sufficiency is very important. My respondents from the 'emerging middle' would not easily ask for any kind of assistance. In particular, government assistance is perceived as 'charity' for 'the needy.' Since these households do not wish to be viewed as 'needy' and generally are not viewed as needy and thus do not receive much assistance, they are not keen and rather hesitant to request government assistance. While it is admirable how these households get up and start rebuilding their lives on their own, this attitude isolates them, makes them rather invisible and inhibits a speedy recovery, perhaps by mobilizing political capital. From my study, it seems that political capital is very important in Chile and can enable access to a great variety of resources. One does have to play the game, however, which entails first and foremost mobilizing the media to visibly display one's grievances. The households I talked to have worked hard to avoid a 'needy' livelihood and status, so this game seems unacceptable. They would prefer a lengthy but dignified recovery process to a short and unbecoming one. Households from the 'emerging middle' have worked hard to not be needy, and portraying their family's grievances for everyone to see in order to receive what they perceive as charity does not match their normative and valuative schemes. They see themselves as upwardly mobile and so do not wish to be identified with the extremely vulnerable ones that receive assistance after investing everything they have in order not to be needy.
In fact, even though the constitution (Constitución Politica de la Republica de Chile 1980) provides them with a right to safety and security, for instance, 'the middle' view such rights in a negative light, as something that is a luxury, an extra. In addition, demanding one's rights is often considered as being rowdy and disruptive and thus does not fit their image of themselves as decent, participating citizens. Such imagery is, however, befitting the Mapuches as they struggle to see their human rights respected, for instance (interviews 2013-2014) . From my time in the Greater Concepción region I learned that demanding ones rights to be respected is considered somewhat unruly and the households I engaged with preferred to stay out of trouble, accept what is and expect nothing more. In addition, as their low levels of trust in the political system also demonstrate, they do not believe that political engagement can make a difference for them. So why bother, if one is additionally too busy working to stay afloat.
Because these households largely fend for themselves and do not seek outside assistance they are rather easily ignored and generally very invisible, unlike those living in emergency camps occupying a public space, for instance. Poorer segments of society, moreover, seem increasingly to be part of the political system. Since government policies are generally propoor, they are part of the institutional landscape. They have direct contacts with government official and are familiar with bureaucratic processes. In addition, they are not bothered when it comes to making their grievances known through the media and seem quite capable when it comes to accessing relevant resources. This makes them visible and provides them access. In this sense, it appears that their political capital is more substantial than that of 'the middle. ' The lack of visibility of the households that I talked to from the 'emerging middle' has significantly affected their access to both formal and informal relief. Since the provision of relief was not well informed, guided or coordinated, the quality and quantity of the assistance was often insufficient, but the households from 'the middle' would be the last to receive whatever there was because assistance would first go to wherever TV and radio journalists were reporting from. For many the media was the primary source of information. TV and radio reports largely informed the choice of location and type of assistance. This led to some areas, particularly those where people were open about their grievances, overflowing with relief and others, mostly 'the middle' neighborhoods, receiving very little. The neighborhood of Villamar, for instance, had been inundated by the tsunami but received no media attention, since the media was focusing on the fishing community of Tumbes and the coastal neighborhood of Santa Clara.
5.5 Social capital: 'in life, good friends are more valuable than money'
and 'tend to reinforce exclusive identities and homogeneous groups' (Putnam 2000: chapter 1) . Bridging social capital, on the other hand, includes forms of social capital that are more 'outward looking and encompass people across diverse social cleavages' (Putnam 2000: chapter 1) . It seems that households from 'the middle' have limited trust in people outside their direct social networks. As a result, they relied mostly on bonding social capital and turned to their extended family and informal networks to meet their needs and provide emergency accommodation, food and other resources they needed to cope with the effects of 27F. 'Networks of reciprocity…play [ed] an important role…in creating an informal social security system to survive' (Lomnitz 1988: 42) , as'[t]he relief; the support, came from family and friends more than from some kind of institution' (interviews Talcahuano 2013). Because of this, neighborhoods largely populated by 'the middle' households did not need to stay in emergency camps or homes (mediagua); 'many stayed with friends or family, at least for a while, until after a while such housing situations become more difficult and they are not welcome anymore' (interviews Talcahuano 2013). Today, after 5 years, some are still living their family or friends because they have not yet been able to accumulate sufficient resources to pay for adequate accommodation. While it is great that this type of assistance gave many people a roof over their head, an emergency situation of 4 years in which two families are forced to share one small home is far from ideal.
As Lomnitz and Sheinbaum (2004) indicate, it is not surprising that in times of substantial need people turn to their extended family: Significant favors, like rebuilding a home, require a matching level of trust or 'confianza.' To this end, the fact that extended families in Chile include not only biological family members but also close friends and tend to be extended terms of both numbers and geographical distance is favorable. This became evident as family members and friends from far beyond the affected region organized themselves to provide assistance for those in need. In fact, these networks are global, but are mobilized to first and foremost assist members of the family. Subsequently, when 27F happened, extensive networks were activated and assistance came to Talcahuano from all over the world.
Already in 1971 did Lomnitz observe the importance of informal social networks that are largely held together by trust, for the Chilean 'middle' (Lomnitz and Sheinbaum 2004: 4) . She found that these networks were crucial for the Chilean middle to get access to required resources (Barozet 2006: 23) . In fact, she stressed that they were particularly valued by those who cannot seem to escape some form of social vulnerability since they enable them access to protection and security through social rather than economic capital. From this study, it became evident that this remains so. In fact, the findings corroborate that these institutions are not residues of some 'pre-modern' society but are important forms of capital in societies 'where the state and market have failed to adequately insure the satisfaction of needs of all members of society' (Lomnitz and Sheinbaum 2004: 7) . My findings support this idea for 'the middle': 'the support of a social group for which [they felt] sufficient trust [and they could] rely on […] for major emergencies as well as for the satisfaction of [their] most immediate needs' (Lomnitz and Sheinbaum 2004: 7) was key to 'the middle.' Most if not all of the recovery process, whether it involved providing emergency accommodation or cleaning up debris, rested on existing informal social networks of exchange.
The need to rely on these informal social networks was exacerbated by the often unsound and unreliable functioning of the government. For instance, the failure of the tsunami warning system (Wisner et al. 2012 : chapter 26) due to prevalent inadequacies and incompetence throughout the government system led to a substantial number of unnecessary deaths and to diminished faith in the competence of state institutions. This faith was further diminished by the major delays and unreliability of government assistance due to numerous instances of fraud and bad practices. This compelled households to respond with the capital they had, i.e., social capital, to satisfy their needs.
Conclusion
If we go back to our approach of vulnerability, we have to conclude that a subsection of the middle-level households in Talcahuano, which we called the 'emerging middle,' seem more vulnerable than is generally assumed, or described in the literature. Just like anyone else in Chile they are exposed to earthquakes, but unlike most other socioeconomic segments they are also disproportionately exposed to tsunamis. And while their capacity to rebound seems high, their resilience seems to be low, and deteriorating. Their exposure is largely the result of the location of newly developed residential areas in highly exposed areas. Besides, these households have limited financial capital, i.e., opportunities to finance the cleanup and reconstruction necessary to rebound, that in light of the devastation caused by 27F has only further decreased. Finally, they command relatively low levels of political capital, which continues to be low. Fortunately for them, social capital was available to enable them to overcome the first blows, but one has to wonder to what extent they would be able to mobilize this social capital if another major adverse event were to occur. If we take this information and present it through the asset pentagons presented in Fig. 5 . Here you clearly see how their asset portfolio was already frail, but since then has deteriorated to unhealthy proportions (Fig. 7) .
This study adds to research presented by the OECD, scholars like Solimano (2011 Solimano ( , 2012 , Barozet and Fierro (2011) , and Arriagada et al. (2012) , identifying a vulnerable middle segment that seems to receive little or no consideration in the wake of disasters such as 27F. This 'emerging middle' is a rather new group that does not fit traditional middle-class frameworks. Although capturing the realities faced by this group remains difficult, this should not prevent researchers and policymakers approaching their concerns and finding ways to respond to their grievances. In 'peacetime,' when lives have not been disrupted by the effects of an adverse event, this group may be successful when it comes to overcoming poverty and ensuring upward mobility. But the investments necessary to do so leave these households with an extremely limited asset portfolio that does not provide the necessary buffer they need to ensure their resilience. As a result, upwardly mobile households are extremely vulnerable to unforeseen crises, stresses and shocks. In a country like Chile, where hazardous events are frequent, substantial levels of resilience are necessary. Since January 2014, for example, Chilean households have had to respond to a magnitude-8.2 earthquake/tsunami event near Iquique, devastating floods in the Atacama Desert, a disastrous fire in Chile's primary port city Valparaiso that left thousands homeless, and three eruptions of the Chalbuco volcano. Disasters like 27F should therefore be taken to learn more about realities faced by specific groups of vulnerable households, and the lessons learned should provide a starting point for change to increase their resilience. As the findings of this research show, increasing the resilience and reducing the vulnerability of these households does not require handouts, but rather enabling them to build up an adequate asset portfolio that will allow them to (1) reduce their exposure to risks, (2) improve their capacities to cope with unforeseen events and (3) absorb the adverse effects of events and ensure their adequate and timely recovery.
